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(Title Screen: HANSCOM Al R FORCE BASE, 1996)

MALE VO CE: They know we have a probl em

FEMALE VO CE: Typical of a federal facility,
mul ti-sites.

ROBERT SPELFOGEL, RESTORATI ON SECTI ON, HANSCOM
AFB: W have ground-water contam nation, and we found that
contam nants are in the aquifer.

BOB LIM EPA PRQJECT MANAGCER: There are still
unanswer ed questi ons.

THOVAS BEST, RESTORATI ON PROJECT MANAGER, HANSCOM
AFB: The current process has been frustrating. It's like a
snowbal | comng down a hill. It just got bigger and bigger.
So I'mlooking at finding a way to expedite the cleanup to
get nore for ny noney.

NARRATOR: Today, tens of thousands of hazardous
waste sites on the Superfund, RECRA, and Brownfields lists
await characterization and cleanup. At a snall percentage
of these sites, the tip of the iceberg, renediation is
al ready underway. To date, billions of dollars have been
spent on the traditional phased engi neering approach, in
whi ch sanples are coll ected, shipped off-site for analysis,
and the data returned long after the sanple collection crews
have gone.

STEVE LUFTI G DI RECTOR, EPA OFFI CE OF REMEDI AL

RESPONSE: The cost of soil assessnent has to cone down.
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ANDREW BELI VEAU, EPA QUALI TY ASSURANCE: W have
| ots of sites that aren't being worked on because of budget.

DAN TOAWWEY, FIELD CHEM ST/ SI TE WORKS: The
i ndustry now says | ook, we have X dollars. W have big
problenms. W are tired of study, study, study. Let's get
nmoving. Let's get these things done.

MR, LUFTIG W need a bal anced programt hat
recogni zes that there are field analytic nmethods that work.

BOB CAMPBELL, ENVI RONVENTAL ANALYST, MA DEP
Anytinme you find a technol ogy which will shorten the anount
of tinme it takes to renediate a site, it is always |ooked on
wi th sonme favor.

NARRATOR: Field Analytics provides a process for
dynam c site characterization and cleanup with a workpl an
that is not etched in stone, but that can be changed or
nodi fied as results fromthe field are evaluated in rea
tinme. Decisions as to which sanple should be anal yzed and
for what contam nants can be nmade in the field, allow ng for
a faster and nore effective site characterization process.

DYNAM C WORKPLANS & FI ELD ANALYTI CS

THE KEYS TO COST- EFFECTI VE SI TE CLEANUP

NARRATOR: Li ke many Air Force sites, fromthe
early 1940's to the m d-1970's, Hanscom Fi el d generated a

wi de range of waste oils, fuels, solvents, and chem cals
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from operations, maintenance, and fire training activities.
Previ ous di sposal practices for many of these chem cals have
caused contam nation of the adjacent ground water. Between
1987 and 1988, the Air Force renoved all visibly

contam nated soil in drunms fromthree sites in an effort to
stemthe pollution. Unfortunately, considerable amunts of
hazardous waste had already mgrated to the water table.

In 1991, a ground-water collection, recharge, and
treatment systemwas placed in operation to renediate the
effected sites and contain the plunes of contam nated
ground water. Utimtely, the Hanscom sites were added to
the National Priorities List in 1994. Overall, over $25
mllion has been spent at Hanscomon traditional hazardous
waste site investigations and cl ean up.

MR. BEST: In the late '"80's we went in and we
removed the basic sources, the druns, and any visibly
contam nated soil, and we put in a treatnment system And
that treatnent systemcane on-line in '91. W have been
operating it for over five years now. W have treated over
500, 000, 000 gal l ons of water.

MR. BELI VEAU: Sone of the nonitoring wells show
that it is still there. 1In fact, several of the nonitoring
wel l's shows that there is very, very high contam nati on down
bel ow which isn't being pulled fromthe ground.

MR. SPELFOGEL: Punp and treat hasn't been working
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very efficiently, and right now we are trying to go after
t he sources that we haven't been coll ecting.

MR. BEST: The previous investigations | don't
t hi nk have given us any answers.

RI CH LANDRY, CH EF OPERATOR, METCALF & EDDY: W

know it's out there. |It's just getting into a treatnent
facility.

MR. BEST: | just cannot see the light at the end
of the tunnel. AmI| ever going to conplete this cleanup or
not ?

NARRATOR: G ven the readings fromthe wells and
treatnment facility, it became clear that there was still a
need to determne the |ocation and extent of contam nated
materials remaining in the ground. In 1996, as part of
President dinton's Environnent Technology Initiative, a
grant was awarded to Professor Al bert Robbat of the Tufts
Center for Field Analytical Studies and Technol ogi es.

Dovetailing wwth the ETlI's strategic plan for
devel opi ng and comerci alizing prom sing new environment al
technol ogies, the Tufts project was directed at two key
objectives identified in the strategic plan. First, to
strengthen the capacity of technol ogy devel opers and users
to succeed in environnental innovation. And two, to
strategically invest EPA funds in the devel opnent and

commerci al i zation of prom sing new environnmental nonitoring,
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control, and renedi ati on technol ogi es.

Tufts and several conmercial conpani es sought to
denonstrate their field analytical instrunentation in the
context of a dynam c workplan which relies on an adaptive
sanpling and analysis strategy. The goal was to better
characterize the Hanscomsite so that a nore effective
collection and treat nent system coul d be devel oped, and to
determ ne the potential risk of contam nated soil to
ground water. Based on the ETI project, a guideline was
prepared for inplenenting dynam c workpl ans enpl oyi ng
innovative field analytical instrunentation.

JAM E MAUGHAN, CH2M HILL: Today we have put
together a data collection programfor one of the sites out
at Hanscom and there are still sone areas that we need to
iron out where different people have different inpressions
of how the sanples should be coll ected, when they should be
collected. So we are going to iron out those and then set
up the logistics, so we can nove forward and start the
sanpling here in just tw weeks.

MR. SPELFOGEL: W are just fine-tuning the
project, make sure that everybody understands what they need
to be doing in the field.

DYNAM C WORKPLAN GUI DELI NE
NARRATOR: The follow ng six steps can be used as

a guideline to develop a typical dynam c workpl an.
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1. Select Core Technical Teamto Prepare Workpl an.

NARRATOR: The technical team should possess
expertise in analytical chem stry, geophysics, geol ogy,
hydr ogeol ogy, and risk analysis. At |east one nenber of the
techni cal team should be on site at all tinmes and have a
wor ki ng knowl edge of all aspects of the investigation.

2. Develop Initial Conceptual Mdel and Deci sion
Maki ng Fr anmewor K.

NARRATOR: The initial conceptual nodel contains
the best available information at the start of the project.
It depicts the three dinmensional site profile based on
vadose zone and ground-water flow systens that can exert
i nfluence
on contam nant novenent. The initial conceptual nodel is
based on the data quality objectives for the site. The DQO
process involves a series of planning steps designed to
ensure that the type, quantity, and quality of environnental
data used in decision-naking are appropriate for answering
site-specific scientific and engi neering questions.

3. Prepare Standard Operating Procedures for
Adaptive Sanpling and Anal ysis Program

NARRATOR: Standard operating procedures should be
devel oped for sanple collection and analysis to answer site-
specific questions. Field analytical instrunentation may
not be anmenable to typical CLP or SW846 nethods, QC

procedures, or data reporting formats. Supporting data for
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innovative field analytical instrunmentation should be
provi ded to docunent data quality.

4. Devel op Data Managenent Pl an.

NARRATOR: Critical to the success of the dynamc
i nvestigation process is the ability to nmanage and easily
use all data produced in the field. Protocols for sanple
| oggi ng, analysis, data reduction, and site mappi ng should
be established with rules and responsibilities defined prior
to nmobilization.

5. Develop Quality Assurance Project Plan.

NARRATOR: The quality assurance project plan
descri bes the procedures to be used to nonitor conformnce
or deviation fromthe SOPs. The overall goal is to ensure
that data of known quality has been produced to support the
deci si on- maki ng process.

6. Prepare Health and Safety Pl an.

NARRATOR: The health and safety plan is produced
to protect both workers and the community during a site
investigation and cleanup. This diagramillustrates the
adaptive sanpling and anal ysis strategy for a hypothetical
soil screening site investigation whose goal is to determ ne
contam nant risk to ground water and human health. The
figure shows the decision-making flowhart for the
i nvesti gati on.

Typi cal ly, several sanpling rounds are required
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before confidence in the conceptual nodel can be obtai ned.
The nunber of sanpling rounds made during the sanme
nmobi | i zation i s dependent upon the DQO specifications for
confirm ng the absence or presence of contam nants. |f
contam nants are present, the extent, direction,
concentration, rate of contam nant m gration, volunme of
contam nated soil, and its risk to ground water and human
heal th shoul d be determ ned prior to concluding the

i nvesti gati on.

Once the conceptual nodel has been verified, each
site investigated should fall wthin one of three
categories: the site is clean or poses acceptable risk, no
further action required; the site is highly contam nated and
wel | above action |evels for acceptable risk, renedial
action begins; or the site poses marginal risk, a
cost/benefit analysis determ nes that an i medi ate cl eanup
is not warranted. The core technical team determ nes
whet her future action is needed.

When devel opi ng a dynam ¢ workpl an, regul ators
shoul d be included as part of the core technical teamto
ensure effective decision-making in the field. Stakehol ders
shoul d agree at the beginning on the nost |ikely kinds of
actions to be taken as a result of the field data. The
field team should i nplenent the appropriate actions on a

daily basis as data is generated, and take new directions
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when the data suggests deviations fromthe conceptual nodel.

MR. CAMPBELL: Ceaning up a site of hazardous
waste is not a sinple thing. It requires sonme tinme. It
t akes pl anni ng.

MR LIM It's inportant to | ook at new
t echnol ogi es because there is definitely a possibility of
saving a lot of time and noney in the investigation
pr ocess.

MR, MAUGHAN:. It's a new, innovative approach.

MR. TOAWEY: People don't expect that you can nove
hi gh-tech equi pnment or anal ytical equipnment to the field.
The anal ytical techniques and the science you are doing is
the sane science no matter what |ocation you are in.

UNI DENTI FI ED MALE: You can collect a |ot of
sanpl es qui ckly, have them anal yzed, and then nake changes
i n your sanpling program based upon what you see in the
field.

MR. BELIVEAU. W are not having a huge drill rig
go down and bore a big, thick hole. W have got a snaller
drill rig going down and taking smaller sanples. And you
can take ten tinmes nore sanples than you do with a big drill
rig.

MR TOAWVEY: It is very fast at getting soi
sanpl es and getting water sanples.

UNI DENTI FI ED MALE: You can chase a plune, you can
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quickly define the limts of the contam nation

NARRATOR: At the Hanscomsite, the core
techni cal team enpl oyed a geoprobe for rapid sanple
collection and field | aboratories for the rapid screening
and quantitative analysis of chlorinated sol vents, gasoline
constituents, polychlorinated biphenyls, PCBs, polycyclic
aromati c hydrocarbons, PAHs, as well as the target anal yte
list of nmetal contam nants and organi cs.

The teamreviewed the data as it was produced in a
separate trailer where data collection and anal ysis was
performed. Site maps were produced illustrating the extent
of subsurface contam nation. Subsurface soil sanples were
collected in four foot tubes. At one-foot intervals, an
incision was made with a direct neasuring, fast, GCMS soi
probe pl aced over the incision. Each four foot tube was
screened to determ ne which section of the tube, if any,
shoul d be further analyzed by quantitative GCMs in the field
to confirmscreening results and to select the next round of
soil sanmples to be collected. Fast screening tools |like
GCVs and in situ fiber optic sensors allow for real-tine
on site decision making.

MR. TOAWEY: You can quickly map out what
concentrations of contamnants at a site, and you can get
the job done in one field session, a week or so, typically,

for a site like this.
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NARRATOR: As an exanple, three rounds of soi
sanples were typically collected. At site twd, only two
rounds of soil sanples were necessary to determ ne the
boundaries of subsurface soil contam nation. Tufts also
provi ded quantitative GCMS for VOCs PCBs, and PAHs. This
data was used to support risk analysis for soil-to-ground-
wat er contam nation

DR ALBERT ROBBAT, JR , TUFTS UN VERSI TY CHEM STRY
DEPARTMENT, DI RECTOR, CFAST/ ETI PRQIECT MANAGER: The tota
line current mass spectral signal shown here is froman oil-
contam nated soil extract. The heart of the technology is a
set of mathematical algorithns called the ion fingerprint
detection. The software extracts target conpound ions,
typically four ions per conpound, and cal cul ates, fromthe
signals extracted, characteristic patterns that are used to
identify and quantitate the target conmpounds. Both PCBs
and PAHs present in the sanple were analyzed in under ten
mnutes with no sanple cleanup prior to anal ysis.

Really, it is a productivity enhancing tool. What
it means is that we can anal yze many nore sanpl es per day
than traditional |aboratory instrunents. W can do it at
| ess cost, which neans we get nore data for the sanme
anount of noney. Al of that tied together neans we get
nore information about the nature of the site. It is this

software that allows us to rapidly anal yze sanpl es and
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obtain the data fromthose sanples to make decisions in the
site. It is the core technology that will allow us to bring
t he next generation of instrunments to the field.

NARRATOR: In the netals trailer, soil analysis is
performed via ICP. Extraction of the netals out of the soi
prior to ICP is done through a Tufts-devel oped m crowave
di gestion procedure. Specially adapted | aboratory equi pnent
with | ock-down optics is used in the closely nonitored,
controlled environnent. All of the sanple data is
electronically transferred to the data managenent trailer,
where it is processed and devel oped i nto conputer-based site
vi sual i zati on nmaps.

The conbi nation of ion fingerprint detection
software and thermal absorption GCMS provi ded instantaneous
measur enent of 600 soil sanples and quantitative anal ysis of
anot her 180 soil sanples for VOCs, while 70 soil sanples
were anal yzed quantitatively for PCBs and PAHs. Both the
VOC and PCB/ PAH anal yses were acconplished in ten m nutes
per sanmple. Over 100 soil sanples were anal yzed on site by
field ICP for the target analyte list netals. Al in all,
nearly 1,000 anal yses were perforned over a two-week period.

A nunber of VOCs were found in each of the three
sites in varying concentrations. No PCBs or PAHs were
found above the risk-based soil screening levels, while at

one site, cadm um and | ead concentrati ons were found above
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the levels established for the investigation. Calculations
were made to estimate the volume of contam nated soil with
the field data used to support the on site deci si on-nmaki ng
process.

MR. BEST: That is the benefit that | see, to
conplete in two weeks what it would normally, | would
programit at |least 18 nonths to two years to do.

MR. SPELFOGEL: Congress wants us to streanline
t he whol e process.

MALE VO CE: It is inportant to enbrace new
t echnol ogi es.

MR. BEST: To use themw Il allow us to do this
site characterization faster, quicker, cheaper.

MR. BELI VEAU. This idea of having to get quick
turnaround anal yses will save a | ot of noney.

MR. BEST: | amvery pleased with this project.
We are collecting an awful |ot of sanples and data and |
think it was very successful for all parties involved.

MR. CAMPBELL: The technol ogy has been proven.

t hi nk what has to happen is that the information that is
generated fromthis report has to go public so that people
understand that it is a technol ogy that works.

MR. LUFTIG Tufts has been a real |eader in
devel opi ng and getting real equipnment used that really

i npl enents what the Environnental Technology Initiative was
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i ntended to acconplish. Here, we have got nethods that can
literally be seconds instead of weeks, pennies instead of
hundreds of dollars. And | think that has to get everyone's
attention.

MR. BELI VEAU:. W have to get it out to EPA
nationally, say this is what you can do.

MR. LUFTIG It is frustrating to know that all of
our project managers in all of our regions and all of the
states aren't yet fully on board with the use of the
met hods.

MR. BELI VEAU: Right now, the consultants have got
to get into the program

MR. LUFTIG The consultants and the regul atory
agenci es can save a great deal of npbney and tinme on each
site and get onto the other sites, and just get nore done.

LI NDA MURPHY, DI VI SI ON DI RECTOR, EPA REG ON ONE
OFFI CE OF SI TE REMEDI ATI ON & RESTORATI ON:  Every dol | ar that
we spend on site characterization is a dollar that we can't
spend on site cleanup. Every nonth that we spend on
characterization is a nonth that we should be spending
cleaning up the site. W want to nove these sites out of
the study stage, out of the characterization/study stage,
and into the cl eanup stage.

NARRATOR: Dynam c investigations enploying field

anal ytical instrunmentation and nmethods provide a host of
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benefits. To federal and state regul ators, by obtaining
nore information about the hazardous nature of a site,
reduci ng the uncertainties associated with risk-based

deci sion-making. To site owners and their consulting

engi neers, by conpleting the investigation process in a nore
tinmely and cost-effective manner. And to the community
itself, with increased know edge about the site ensuring

faster, better, cheaper site renediation.



